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(57) Abstract: A fuel cell system determines estimated 
startup time of a fuel cell (13) based on the following: a 
fuel cell (13), load value detecting means (16) for detect- 
ing a load value of an electric power load or heat load 
produced by an object (14) to which power from the fuel 
cell system is supplied, load value storing means (17) for 
storing a history of the load value detected by the load 
value detecting means (16), load value estimating means 
(18) for estimating a load value likely to occur afterward 
based on the history of the load value and storing the es- 
timated load value as load value data, and the load value 
data. 
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K^Olftffib, B Ht=S:T 2 ^e>T 3 ST'IIlf:i^i«liC0 2 

B Ht = Q GHt • B GHB ( 6 B ) 

Xf^S 1 1 6 B id & T , 51 feftJ 1$ ¥ IS: 1 9 t*IIC0 2 
O^iiB fci £*&®i-rZ>o B F ci^B E +B H KTft^i Xxy 

:/s i i 7Btcii^, 5H£ftj^^g£ 19**, uwi^^nT x . mnm 

igUlT BFci^B E +B H i^tltn(l ^f>^S 1 2 0 

B\zm&, mupm^& i 9 ^kj^^^^jt i, ^m^^^^^^J 

T 2 fecfctJ^lh^Bt^JT sOtt^Sl^ib^ T^t)^^Sj^^Bt^J 
T i \Z&ttZ>M , &nm<DmW}*%i±^* Xf^^Sl 2 0Bt^^T, 
jl^^J^I^^ 1 9 telMJT^Jlfe^lt^^JT s 5ftAl, 0 8 © I 

mm^mm 2 -ea^fcs&jn <t £ *>\z, m^m^mm^-r %> z ^tc^o-r 
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mzisTmrni'MmMT i.mmmt&^femmT 2 ^^zsw±^^mmT 

3 £&^T5 J: "5 l£$t/& £ ftT 5 , T il©iai?i2 0 te, 

ItHtS. &3 <DWiti^&2 2it. tK»«l 1 3 , 1 Its: 

14016 fttf&ffiO&flR 10 0 2 tm DT^^OT^BJttt B§t§, 
20 J£*T> «S^**>'^5 t AOtt1ll|0«En©«^»*lft^'r*. 

I \zm<m9<D I Um^X^y/lCit^-, h£#ltLT 
25 £ ft - 

Ts^yysi 1 ic*^s 1 1 3Citit mm<DMm3. -t & 
xf7^s 1 1 4cii. iioii 4, -rtatD^m 7 ayx^y ys 1 
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i i 4A£mcT?&v. isiw&mw-TZo 

Xf'^S 1 1 5 C £&^T, Sg 4 <D%\ti^m 3 6(4, IeIiiX^»H F ct 
^l&^ii^$E H tI^^T (5) j£\Z J: DUffi-TSo ftT, 

hCHtSr (6C) j£\Z&K)nmV, C H t^T 

t sSta^ifcisnii&^inx h c h^t^>o 

C Ht = Q GHt * C GHB ( 6 C ) 

X^y^S 1 1 6 CtC&^T. jiM^IS: 1 9 H 

io c E s?>'itt^ii37 h c H^fo m i (Dmmnm^x Fc FC it 

^Jtt^-T §, C fci t^C e+ C H UTU & fcf, XT7^S 1 1 7 ci:i 

mm^femMT i. %mmi&^femmT 2 ^^uw±^^mmr 3 

Xfy/Sl 19C}:^^T, Si ftJ ^ # I£ 1 9 «> igft?- 

5£imjt i ~>7.^A£ieibf3o mu. c FC1 ^c E +c H 

m d iu,t?5:t)%iif^iiiiT ! \z$>vz>mnnm<D&W}&m±v. 

Xfy/S120 C£*5^T, 5S^$iJ^¥© 1 9 te, P#^iJT^M^#± 
^P^JT a^^AU M9 0) I I fctt < 0 2 0 I I*^Xf^S4 
20 ICMO, J^^CDX^y*/?^ DIt. 

XT2±^<D&n\zft^T&&?zm*®WLTmm?z>m&\z&^Tte. 

25 T^zmmwizmmtsis-z z. t&pimtuz. 

01 0 it, ^^momtfonizm 1 iz&tfzi&mnti&isx'T-A&mTm 
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3 2 sr^iATv^. ^it, ii?g2 7 niAe.n 

mtl^^S 2 3 te, m^ia^«^© 1 7 RZ>*«^M^a!J^^ l 8 <Dftt> 

ntcmmmommfr zmnffi 3 0 T&fflsn&i&afitH t ( t % 

10 -^£IB1tT3^»M^?PJJ#gS: 3 4 i:5iAT^§, ^»fiix 
-^^S^<tH^?rtT-pTM#^^2r^lfefiJ^I#^ 1 9 \zmm?Z>Wi 1 
7!/Slfl 5 <DW\ti^Wt 2 0 , 2 1, 2 2, 3 6, 4 0 51^X^5, 
m 1 (DW-ft^m 2 0 «, iiIf-^OHff]|0Ptflf Oiiffi^E^ 

i 3 2 7 \zt&ffi-?z>m&\zm j p-znz>-$:x.*)\' :3 r-m 

15 ^#m-r^>o & 2 (Dmm^m 2 1 &*it:^-*©j?rj£©i5iH)#©& 

;i/^-«£nm-r $&3(DWiti^&2 2\t. mnnmi 3, 

gill f<ft'W«iy7fA§Elt§^t:i^$n5-*i^J^ 
20 -»Sr^mT^»o M4 <D%\ti^®i 3 6 te, lllf- * <D0f j£©l$lffl«r 
Oiil^llM^i 3 5 ^Mt^l^t^^tia-^I^J^- 

(omwomn^^-f y ^ * — h t& ei 1 ik&^t, ^fy^ 
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it-it jRit«ttB¥8 3 2ti < i ®r$mm\zm&m*&m-rz>o 
3 3 izm&isnrzmmmommizm^^T. ^'&2 4 b# wist 

5 3 0 Tfffi^tl5T$55 1 #¥&(Ofl&S<lH t ^fitt, g&Mfit 

3tiE«!i»^a i.9 j»*ffl^a!i¥a 3 4 tflBtt^nT^*^ 

^£Bf *JT 1 \zm?£TZ>o 

io xf^ys 2 o 5 tfe^x, mmmw^m i 9 u# *>jt 

Xf-^S 2 0 6 l:fc^T, US 5 ©3*ffi¥aa*» #^»^th^^3 9 

mMT\z&ttzwmmG st ic^gaaG ST o^^at^. 

15 Xf7^S 2 0 7 K&^T, 31^*lJ1il|#lft 1 9 H iIlT-^©i| 

st©Y !%J^± (MJLiX 8 0 %J£*±) t^S^i^^S^J^tS. Ye 
s^^tfXfy^S 2 0 8 \ZM&> T £ig»^5£Pf &IT i t^^T^o 
Nofj^UXfyT'S 2 0 9tCit#., T £ lfr^PtS'JSrTtLCT 
20 = T + 1 min) , Xf7^S 2 0 7I;M§. 

7f>;^s 2 i o\z#\,*t. mumm^m 19(1 jes&mm^WT , 

(«ittf6 0 £B#ajT»CjQ*««IJll&^Jtl$&lT 2 iil^fS, 

25 $ n& 0 

<BH t UTig»I^S»*<aH Ti^^tilL. Gst^^H T &cktf H T i 
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&mWVtzh<D*G st HftAt§, 

5 Xf7^S 2 1 3 IC^V^T, M&mm^m l 9 l^iTl:*3^Ti 
ilG sttmm^® 2 7 Oi^IliG s .».x ± 3 rt>&¥y£ 

f^o Ye s^^^f^^S 2 1 4T, M&fflW^Wi 1 9 tt, T 
it^Jt^JT 3 <h<K^-T^. No&£fcf, X77^S2 15t, T#>£ 
1 ft'ikomM&T £ 7f7^S 2 1 2CI5, 
10 ^±© < k5iCLT^^«m©®»I^^Np^lT 1 , B*M&^5£PS*!|T 2 

*«krxf?jh^^i^siJT 3 &mj£isnrz'&. mi iovci<@i 2 <z>v 

7f7^S2 1 6ACfeViT, il©ItU?S2 0lt 1 3 

xxmQ GFcm mm i 3 . mm£j&mw 1 1 &££^tf>fc$m 

mtfev-X^AOHaiHUR^I^E wh \zm-J^T (7) ^(Ci D^tbT^o 
^lt, 0 (D-^X^>;i/^-»A gfcb lzm-3^T. m 

A FCHt 5r (8A) ^ l£ <fc 0 3¥ £ij 1/ * A FCHt 
tt£«m*«l»*-;fcX*;i/4 £ -*A fch tt5. 

Q GFCHt = H t / E WH ( 7 ) 

25 A FCHt = Q GFCHt ' A GFCB ( 8 A ) 

Xf7^S2 1 7 A IC&V^T, ^3©Itil¥g2 2 te. 
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<Dn\&^&2 o a> e>m# sn&«m««i5B*— #cx*;i^-*a FCH £ 

fcs t^^thbT^ 2 ©i^iMl^JK-lA FC2i:t5. 

^f7yS2 18AI:*^T, »4 ©J¥ffi¥&«, illH t ftffctt 

ttiss¥E H i:i^^T o) sue* o am"*-*. *it, g&&*a&&£ 

©#-fi[f»«^fc 0 ©— ^CX^;mr — »A ghb Cl^^T, H tft£&&*n 

ii3 5 s»^tes-*»sns— sfcx*;^ — »a Ht * (io 

io -^x^;i/^-»A H i-T £<, 

Q GHt = H t / E H ( 9 ) 

A Ht = Q GHt • A GHB ( 1 0 A) 

Xfy/S2 19AI:*^T, i20fffl?g!2O^, illf-^ 

15 H ,««««»'>7fA^«lTMt5*^l:. 3§m£tl3«*jM 
W FC t^» fg«$I^E we \Z£-3^T (1 1 ) «k D ^ ttJ b , W pct£ 

m^m^J&^«&T^>«'&o-^x^;i/^-»A Bt ft ( l 2 A) jSj^&J* 

Wb, A EtftT 2 ^^)T 3^T«ilTiAll-*I^K-lA e 

20 W pet = H t / E wh * E we (11) 

A Et = W FCt * A eb ( 1 2 A) 

7r-^S 2 2 0 A\Z*$\,*Xs 3HE«Wfll#g: 1 9 **, — &X 

A K Rtfilll&3R«-*X^^^-iA H^^Pi:, Sg 2 

— #X* « A FC2 •hftJt^'T^o A FC2**A E + A H^T^C 

25 XT7yS221 Afcil*. M&M^fS: 1 9 ®®J^^B#^J 

S 2 2 3 Al:*UT, £IEffilf9¥& 1 9 # jg »l ^ 5£ U# £"J T x 

->x^a ft®»j-r a fc2^a e+ a Hct Q*%nnix. 7,7- v 
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:/S222fcii*, Sl&frJftl^g: Hit je»^3£Nf*JT 

^^^<jt i \z&v2>mmnm<D&W]&m±i'. xf7^s 2 2 4i:*^ 

5 2CDV I ll«<01 lC!)VI^^f7yS 2 0 7l:S"5, U*P§ X 7" 

m<Dmm4 omtfLt ^m^m^mx^^o \zm^^n. mmmm 2 3 \z 

$ *>k:> m*>ffi^«^f£ 1 7 &i«»<i#m^i3: 3 3 \zm,t>mx.zsm 

20 3 4 ^m^s^-^Ro^MM-r-^ zmm-r & z. 

^Rtf @<m£iiiR-r & z\ t\z&ix. t^iiif^i 7sr/ni 
3 3 \z&^&z$&^n&m%\i£nTmjjmjBLZ$mmmtfm 

25 5 Z\ 5» 
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(HlOfl8) 

m 7 fc^jt^ijR^mm^xxAoateiWii^ii: i 9 #c o 2 <D&±m\z 

{£2 Ott, »*ISx-^©m5tOI^IHI*©»*ffi&«R»«?fi 1 3**#*fc 
10 ?g2 7i:Mt5i^t:fg4tSC0 2 i^ItBtl), m2<DWtii^ 

2 2 «, 1 3 , mnzLf&mw. i i ^t'lmy^fA^ei 

£t* & C O 2 »Sr^ttST?>. 

tfei^T, JIB 8 K&ttS^mmi'XxAcDlij&RtfM** 

20 ^ 7 i o %.ztm i i tm t;-e*5©-c, Rw»*i«"rs. 

0 13 \ZmT <£ "5 tc, Xf7ys2 1 6Bi:^^t, 1 (DW-^^Wc 

25 ©38*K&SfcJim;*f;*«Q GFCHt^. ~>7. x A O^IhJiR^i^ 

E wh l:l^^T (7) 5UC«fc 0 JTWr*. ftt, mttfiKtttfXiSfc 
f3©C0^4lB gfcbKS^T, ^HB^^Pf^JT 2 ^<b)#it^ 
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t5i^C%4tl)C0 2 fg4iB FcntSr (8B) 5££ <k 9 *ffi b , B 

B FCHt = Q GFCHt * B GFCB ( 8 B ) 

5 Xf7^S217B(^^T, f^S <D%ft^&2 2 its mWmm^X 
fA5iglt5ISi:%4t5C0 2 i^Illil, Mi?lglco 2 ?6§ 

»b Fcs<h-r^o fix, m&mn^m n^. mi oiaifg 20* 

£ffl#£nfcM«?fcfimC0 2 fi£»B fch t!3©I{il?g2 2^ 

&m*$nfe«R»*»je»co 2 «^«B FCS t*ermvx%i2 nmm 

10 illllCO^iiB Fc 2 t1"5, 

Xf'^S2 18BI:*UT, |40lllif8lt ill H t 

3 5 a*&$s-r &m&\z&&fcmfci&&mmmQ am** mm^m 
ii^$E H i:i^^t o) a; k <k 0 * m T * . f bt, 

3 5 om&mmiMirc K) (DC 0 2 fg£*B qhbCI^^T, H t &£tft&$ 
15 tUS 3 5 *^J&-r-5«^»C»^-rs C O 2 »B H t £ (10B) jCCiOI 
ffib,BHtST 2 *6T sStailfcilTOI^^tCOjB h 

B Ht = Q GHt 1 B ghb ( 1 0 B ) 

20 #JT 2 j&> Sfflh^JtftSlJT 3 1 ^^t^f^SilH t 

£Mi«i'>7fA^^bT^ts^(:>5if $nst*iw ret 

^«^I^E we f-S^^T (1 1) lUc <9 ^ffi W F ct 

Z>m&<D C O JtlB Et§ (12B) ^^fffll, B Et 
IT 2 *^T sJTlIbTi^IlCO^iiB E tt5. 
25 B E t = W ret • B EB ( 1 2 B ) 

Xr^^S 2 2 OBC^^T, MUPm^m 1 9^. l^l^CO, 
fg£»B E Rtf£«i&a^ScC0 2 5g£»B H <£>*a<b> ^ A 

C0 2 5!4iB fcz <h^Jt^-T^. B FC2* t B e+B HftT^Stf, X 5r 
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mi&^femMT 2 &&zt&±¥mmmT 3 $^u^f^s 2 2 3 b 
jgifr-rs. fa^, b fc2^b E + b H io^t^n«, x^^-zs 2 2 2 

i Xf^S 2 2 4 Bl:*HT, 51 

teww^ai 9 \zmmT\zmmWik^feftMT 3 ^ftAi« 01 3©v 

IiCl^<EIl l©VI^^f'^S 2 0 7 HI0, ^HOXt 1 ^^ 
10 <OIt. 

Itt5i^CbT«^l«l'>^rAi£Ite$t5 d t ifi njfg £ & £ . 
15 (HJSO^M9) 

20 3 sr^^-r^j; o \zmf&ztiT^z>oTtsit>?>. m 1 <D%m^& 2011 

fti&rsi^i:^*^^^ h^^m-r^o as 2 <Dnm^m 2iit ^» 

s& i 3 aa? i 4 s m 

25 j] zkmrffcffi-r % m&izfrfr % □ xh^^mr^o ^3o^tu^^22 

tt* Mifill 3, 1 ft£«5ft«»j/^fA*iB»t4 
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17 obi i oRi^ai i £|p|i;t*&3<dt, i&Hjte#B§-f 

<Dfgmt;:&g&J!im#XMQ GFCHt ^^mmv-X^AO^lElJR^)^ 
10 E wh HSO'^T (7) 5£fcckBH£ffi"f S. *bT, ©ft*** 
&C QFCBtcS^ViT, «*Mi6^^NP*JT 2 ^6ffJh^€W?*aT 3 £T 

FCHt £ (8B) & K <fc 0 J* Hi I, , C FCHt £ T 2 5 T 3 * T* 

15 C FCHt = Q GFCHt * C GFCB ( 8 C ) 

^f^ys 2 1 7CI:^^T, ^30|tii?g22H MlffivX 

^A^^»)t-^>i^^^^^ ^ x h ^^ai MiMi^xhc fcs 

£? 5, f IT, JlfcflUJfll^gS: 19^ f&l ©If tii^gS: 2 0 £ m^J$ 

tifc^^mm^sn x he fch 3 (Dwm^m 2 2^^in*$nfci 

20 Jftttftfei&ftH X hC F cs<i:^-&H-LT^2 hC FC2 t T 

Xf'^S218CI:*^T, ^4©#{±i#^«, f!ft*<ilH t 

%tm$hmE h^s^^t o) iUc £ 0 ^m-r 5. tit, m^^^wt 

25 <3Dft«*4&C ghb JCS^^T, H,$l«ll3 5«t5i^l: 
A^^3XfC H t£ (IOC) 3£ IC <£ D ^ iti L » C H t^T 2 A^T 3 * 

x*mnisfrm&m&}&%kmnx b c H <h-r^» 

C Ht = Q GHt • C GHB (IOC) 
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&mmmm^xT&&&mvTmm-t2>m&iz,&ni£ti2>nj]m i w PC t 
mn$b&E weIci^^t (i i) iZiz&owmv. w FC t^«^m 

5 bC Et £ (12C) iC^^^mU. C Et £T 2 

£ T sJTIILTIMI^ h C E ttS. 

C Et =W FCt • C eb ( 1 2 C) 

c B as ^x vc H ©fnt, Mtii/^fA^ h c FC2 

10 <h£itij&T<5o C fc2^C E+C hJ^T^j: £ Xfy^S 2 2 1 C\zm 
»tefffl»#a 1 9 te, jglfr^JtlS&lT ^ fS«lfl?#i^£B#£>JT 2 43 «fc 
XSWit^^^MT 3 7f«^^S 2 2 3 CCfe^T, S&ftHf 

f9l 9 &Mm=rmm MT ,Cl^i?|yXfA^git§. C 
FC2 ^C e+C hJ: 0*##nkf, XT7^S 2 2 2 CtCii^> 314EfHffll 

15 #ai 9«> mm^mmmr ^hm^^^^^jt 2&<fctff?jJt^j£Pf 

jgSj£«lkb, 7f7^S 2 2 4 C fcl&^T, j1^$0^¥^ 1 9 teMJ 
T^Mfe^ih^^l^^JT 3 B140VIIl^<0110VI 
*^XfyyS 2 0 7 JIB?0> £U*£ © X t- y 7 £ < V 51 f . 

(mm<Dj&m 1 o ) 

25 0 1 5»4, *%W<Dmffi<DMmi 0 Cfe»t5«ff«i'>^fA*^t 
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5 lt^e* ©savant «=>n£. 

nof3¥SI5^St7a-5 1 t-hT^5. El l 6 K: & v> T . X y- v ^ S 
3 0 175IS 3 0 8tt, mmommi, t^:^^@2©Xf7^SlJ!i 

10 5S 6 <h|WI 0 > mw&^w-TZo 

ftieonitsffl v^T«i«isnsjB»^3e«p*iT i {c*>tt3M£/#g 
e i i oi&m. (mmmum) k i tftMK F chSrjttfc^-B-Scfc? k 

£>v>te, i3of m?^2 2^, jB»»si&£K x £5fe*w!*&i5fci&5& 
^t^^s 310-1 i:^^t, mmmw^® i 9 ^^k^e-h 
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^6 o^fi, mmmwi*- hps 3 0 ^m) zmmrizmz.* mnmi& 
xf'^s 310-2 k&^t, m^mm^m. 1 T\z%mm^h 

^£Bf £"JT 2 St^ATS. 

5 Xf'^S3lO-3 fC*5^T, 31 & ^ ^ IS 1 9 Tfr Zffifem 
fflX i (0J*-fc£3 O^f^) itt©t*IW t (W T ~W T+ 3o*T^3 0 
M) CD Y (0»J;U£8O%, 2 4iPi±) S^X^ A© 

«&fg«»W min J^±T&£^<H5fr£*iJ5£-r3o Yes ft£k£X^y 
3 1 1 Kittf. N oft 7f7^S 3 1 0 - 4T> Tfr t> 

10 10rSNfFIT -1^) itfi(Z>P#£iJ£T <h Xf7^S 3 0 61:15, 

xf7^s3 i 175SS 3 i 3 mm<Dmm 1 , -rftt?-^gi2<7)x 
^itx^^^^nt^jT 3 #«s££nfc«, 01 6ov i i \zm< mi 7 

15 CO V I I £Jl^0Xf v ^tCjtt^, if ^^5-^X^J^-iS#lL 
S 1 2 0Ail^i;T»t), &ijli£#l&-rs. 



20 fcfc 112 Ai:^^T«, m 3 (DWtti^m 2 2 jg 

fcBSnSCDT, jStt&X^;^-0**SJ:O-IflliaUT«ft«}l!!y 
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lh^P#£iJT 8 #«J£3ft&«» El 1 7 ©V I I &>&<DZ7-y 7\Z&\,* 
T, mmomiR 5 , t^b^@80Xf7/S l l 1 B75MS 1 2 OB 
i:NDi^l:<koT, 5!4t5CO 2 0i£f IbTElftHiT x , 
5 fit i^f^NfiT 2 43d:rX^ih^^llt^JT ad^S^nTti^. ft 
fzl>, y^y-y^S 1 1 2 B lC*3^TWu W, 3 <D%\&^Wi 2 2 »; jgl&Fft 

»fc»£f* C O 2 fl;£#ffli6*HttftJ£U» jNm«*l!ljgIllC O 
B fcs tT5« 

10 ^ntiot, HJS^^Ii 5 t^fcMt £ *>fc, MlffiyXf 

JL^R##JT 3^<K5££nfc*£, 01 70V I I J£m <D X 7^ K & V> 
T , ilOfl 6, t/j:fc^0 9©XT^Sl 1 1C75MS120C 

20 -^Sl 12C l~:fc^T«, m 3 (DWBi^^ 2 2 tt, jg»ffiKP#raT 8 
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hs^i$e we, mmwi&mE WH , m&i§m#xy$£: o 

5 X*;i^-«A gfcb* ^-iiLntimrz D ©-*I^;i^=f-iA eb> 

tt#XS&0©CO 2 »£*B gfcb, ¥fi«^Sfc0OCO 2 %4iB 

EB, IMXCiM^C GFCB, «#?«©ft»**&C EB, ^ « ?& B 

i!i-*x*;k-ia pes, mnnmmwjco 2 &£.mB FCS , as**** 

glJ^hC fcs, IWI^3 50|ttii3fcOO-*I^J^- 

io «a ghb, mm^mm,3 soitii^fcooco^tiB GH b, 
^^Ks^^a^^c ghb, mtVM&&mm%i&E H^^nmrnm^mmr 

s ft ft SB 2 3 iC^&tfcJgSnT^T*) £V> L , &2>^\,$mffl^W 2 
3KA#¥I3: (BI^-Bri") SrUA, Xti V Tffl'mmW 2 3 ft (O^rtl *> ifi 

15 JtiftJMtfT^fc 0 — ^I^J^-iA gfcb^, A eb , 5 

MH^^x^itooco 2 %4iB gfcbW:, Gtemwmrz. <o <Dmm 

m^M^au^© i 8 ^.xsmmm^m^m 3 4 t^^m-x-^r 
©33 ^«*ffi&^»*«sr**-rs^5i3&«*s 0 c©*»i^tt,ai#. 
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m & <d m m 

1. Mm*&£, 

»*«*ffi*r*t), mt^M^ m.^ - ^ ^ntj - ^ -v ^> , «^©is 

15 3. iA«j&i:*^sn5-*i*;^-i. fncioi^it^.- 
^-ft^^a, w^n^^^n^n;* s^^f n*^f tutsf 

ii ib netting***, m^^i^ra^owfiam^it^— ^ icg^x, aetB 

8ft BBS X h©^fti*^ItBU, 

25 XtA. 
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